The purpose of this review is to summarize current information regarding the pathophysiology and management of vaginal atrophy (sometimes called "atrophic vaginitis") and to identify barriers to its treatment with local (or "topical") vaginal estrogen therapy. Relevant clinical trials, meta-analyses, and reviews were identified through the PubMed database. Local estrogen therapy is effective and safe for treatment of vaginal atrophy; however, barriers to treatment (eg, patient reluctance to discuss the condition, misinformation, incomplete understanding of the effectiveness and safety of available therapies) result in its underuse. Health care providers can help overcome barriers to effective treatment of vaginal atrophy by facilitating discussion with women about vaginal health. Discussions should occur at routine preventive health care examinations and during episodic visits when patients present with symptoms of vaginal atrophy. Education and counseling should include information on the importance of maintaining vaginal health and the benefits and risks of treatment, including the demonstrated effectiveness and safety profile of low-dose local estrogen therapy.
Introduction
Vaginal atrophy is a common condition, with related symptoms affecting up to about half (45%) of postmenopausal women 1,2 and almost two-thirds (61.5%) of postmenopausal breast cancer survivors. 3 It is characterized by vaginal dryness, dyspareunia, vaginal itching, discharge, and pain. 4 Urinary symptoms, including frequent urinary tract infection and incontinence, are also commonly present (Table 1) .
For many women, vaginal atrophy interferes with normal sexual functioning. [5] [6] [7] Vaginal atrophy may cause discomfort or pain during intercourse, difficulty in achieving orgasm, decreased sexual desire, embarrassing vaginal and urinary symptoms, and diminished perception of sexual attractiveness. These symptoms may reduce intercourse frequency, interfere with personal relationships, and decrease feelings of intimacy. 6 Despite the prevalence of vaginal atrophy among postmenopausal women, the topic of vaginal health is frequently absent in preventive health evaluations. Furthermore, many effective treatments for vaginal atrophy are available. Therefore, it is prudent to review the pathophysiology, current treatment recommendations, safety profile of low-dose local vaginal estrogen, and strategies to overcome barriers to the effective treatment of vaginal atrophy.
Causes of vaginal atrophy
Estrogen maintains vaginal health through interaction with estrogen receptors in the vagina. 8 The North American Menopause Society (NAMS) notes that vaginal atrophy is most commonly associated with the diminished estrogen levels associated with menopause and aging. 9 Low levels of estrogen in the postmenopausal state lead to gradual changes in the urogenital system, including reduced collagen content and thinning of epithelium, altered appearance and function of smooth muscle cells, increased density of connective tissue, fewer blood vessels, decreased enervation and hyperplasia of terminal nociceptor nerve fibers. 8, 10 These changes can result in reduced flexibility of the vaginal vault, reduced vaginal blood flow, altered sensation, and increased pH.
Additionally, cancer treatments (surgery, pelvic radiation, chemotherapy, and endocrine therapy) and chemoprevention therapies may cause or contribute to vaginal atrophy by modifying endocrine activity (which particularly affects the vaginal epithelium), impairing vascular supply to the vaginal tissue or altering the anatomy of vaginal canal. 9 Symptoms of vaginal atrophy are commonly associated with endocrine breast cancer therapies, including tamoxifen (when used in premenopausal women) and aromatase inhibitors.
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Symptoms may also arise in premenopausal women who undergo temporary induction of menopause for treatment of hormone-sensitive advanced breast cancer and in women at high risk for breast or ovarian cancer who undergo bilateral oophorectomy.

Treatment
Nonhormonal therapies (eg, vaginal moisturizers, lubricants, continued sexual activity) are considered first-line therapies for women with vaginal atrophy (Figure 1 ). 9 However, while these therapies may provide symptom relief, they do not address the underlying condition (loss of vaginal integrity due to estrogen deficiency). NAMS therefore recommends that nonhormonal therapies should be followed by a discussion of hormonal therapies, according to the patient's preference, with consultation from her oncologist. 9 Estrogen therapy, delivered systemically or locally (to limit systemic absorption), may be considered for women in whom nonhormonal therapies are ineffective. 9 If vasomotor symptom relief or osteoporosis prevention is desired and the patient has no contraindications or objections 
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to systemic estrogen therapy, systemic estrogen therapy may be considered as a treatment for vaginal atrophy. 12 These patients should be informed of the potential risks of therapy, including deep vein thrombosis, pulmonary embolism, coronary heart disease, and breast cancer. Low doses of orally administered conjugated equine estrogens (0.3 mg/day), ultra-low doses of continuous combined hormone-replacement therapy (estradiol 0.5 mg/day plus norethisterone acetate 0.1 to 0.25 mg/day), and ultra-low-dose transdermal estradiol (0.0125 to 0.014 mg/day) have shown safety and beneficial effects on both vasomotor symptoms and measures of vaginal atrophy (eg, pH, maturation index, vaginal symptoms) in studies of up to 2 years' duration. [13] [14] [15] [16] [17] [18] [19] However, oral estradiol is less commonly prescribed because it undergoes significant first-pass metabolism through the liver, which leads to a large reduction in bioavailable drug. 20 Generally, for women with an intact uterus, concomitant progestogen therapy is recommended when receiving systemic estrogen therapy, to prevent endometrial hyperplasia and adenocarcinoma. 12 In women with a history of hormone-dependent cancer, the potential risks associated with systemic estrogen therapy with or without progestogen may outweigh potential benefits; therefore, systemic therapy is best avoided in this subgroup of patients with vaginal atrophy. Also, not all women experience complete relief of vaginal symptoms with systemic estrogen therapy and additional local estrogen therapy may be required for persistent vaginal symptoms. 12 Local estrogen therapy is commonly recommended for patients with primarily vaginal symptoms and moderate-tosevere vaginal atrophy. Commercially available local estrogen therapies (Table 2) include an estradiol vaginal cream, 21 a conjugated estrogen (CE) vaginal cream, 22 an estradiol vaginal ring, 23 and an estradiol vaginal tablet. 24 These various formulations have shown comparable effectiveness 25, 26 for the relief of vaginal atrophy symptoms, including vaginal dryness, itching, discomfort, and dyspareunia; thus, therapy selection for individual patients is largely driven by provider and patient preference. 9 The potential benefits and limitations of the available formulations are summarized in Figure 1 Approach to treatment of vaginal atrophy.
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Notes: *Use in patients with hormone-dependent cancer has not been well studied; risk/benefit should be determined on a case-by-case basis.
9 † Undiagnosed abnormal uterine bleeding, breast cancer (except in appropriately selected patients being treated for metastatic disease), estrogen-dependent neoplasia, deep vein thrombosis or pulmonary embolism, arterial thromboembolic disease within the past year, liver disease/dysfunction, pregnancy, or hypersensitivity to estrogen therapy. 35 ‡ Concomitant progestogen therapy is recommended in women with an intact uterus and who are receiving systemic estrogen therapy to prevent endometrial proliferation and adenocarcinoma. 
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Local estrogen therapy can provide sufficient estrogen to the vaginal tissues, with limited systemic absorption, 9 so lowdose vaginal estrogen may achieve an effect in the tissue that is similar to the response obtained from oral or transdermal dosing regimens.
Safety profile of low-dose local vaginal estrogen
Several large studies have provided evidence for the endometrial safety of various low-dose local vaginal estrogen formulations. [27] [28] [29] The lowest commercially available formulation, the 10 mcg estradiol biweekly vaginal tablet, was associated with no increased risk for endometrial hyperplasia or carcinoma in postmenopausal women treated for 52 weeks (0.52% incidence of endometrial hyperplasia or carcinoma in 386 evaluable biopsy samples, compared with 0% to 1% background incidence). 27 In another study, the vaginal ring, which releases 7.5 mcg estradiol per day, was associated with endometrial thickening to .7 mm in two of 126 women at 48 weeks, but evidence of proliferation was absent at biopsy. 28 Additionally, low-dose regimens of the CE cream (0.3 mg CE once daily [21 days on/7 days off] or twice weekly) did not result in endometrial hyperplasia or carcinoma in 155 biopsies evaluated at 52 weeks. 29 The studies mentioned and others 25 show that it is probable that low-dose local vaginal estrogen poses a minimal risk for endometrial hyperplasia and carcinoma. Therefore, NAMS advises that progestogen therapy is generally not needed when low-dose estrogen is administered locally for the treatment of vaginal atrophy. 12 Women living with breast cancer and breast cancer survivors comprise a population of particular interest with regard to the safety of vaginal estrogen preparations. Their numbers are growing because the overall incidence of breast cancer is increasing, while improved cancer treatments are improving survival times. 30 The risks associated with vaginal estrogen use in women with a history of breast cancer have been addressed in the literature. Pruthi et al 31 concluded that safety and risk of recurrence is undefined in this population; however, the 10 mcg estradiol vaginal tablet or estradiol vaginal ring can be considered after appropriate disclosure to the patient. Dew et al 32 evaluated the risk for breast cancer recurrence with the use of low-dose vaginal estrogen and were unable to show an increased risk. However, a small study in which six women were using aromatase inhibitors and vaginal estrogen (25 mcg estradiol vaginal tablet, which has since been replaced with a 10 mcg estradiol vaginal tablet) showed a short-term increase in serum estradiol that varied by individual. 33 In two of the six women, serum estradiol levels did not return to baseline. Based on these results, Kendall et al 33 cautioned against using vaginal estrogen in patients using aromatase inhibitors because systemic absorption of the former could increase serum estradiol, thereby negating the effectiveness of the latter, which work by near-total suppression of estrogenic stimulation. 33 Health care providers (HCPs) should counsel women who have a history of breast cancer regarding the risks and benefits of local vaginal estrogen for the treatment of vaginal atrophy. Quality of life issues, including sexual health, should also be addressed to help women make an informed decision regarding this therapy. Clinicians should also be aware that using local vaginal estrogen for women who have a history of breast cancer is considered off-label because of the black-box warning included in the package insert, which describes the increased risk for breast cancer associated with estrogen plus progestin therapy found in the Women's Health Initiative study. 
Overcoming barriers to the use of local estrogen therapy
Multiple barriers prevent the treatment of vaginal atrophy with local estrogen therapy in women who may benefit from treatment (Table 3) . First, many women are uncomfortable discussing their vaginal health. Results of one international survey indicated that the majority of women with vaginal discomfort ($70%) had not discussed it with their general practitioner or gynecologist. 2 HCPs can address vaginal atrophy by initiating a discussion about vaginal health during preventive health evaluations. This discussion can be individually adapted to each patient's learning preferences and should reinforce that vaginal atrophy is common among peri-and postmenopausal women. In addition, it should include an open conversation regarding improvement or exacerbation of symptoms with over-the-counter products. If a patient reports vaginal discomfort, with or without selftreatment, a physical examination should be performed. If evidence of vaginal atrophy is noted, a discussion about current treatment recommendations should follow.
Some women may be hesitant to use estrogen therapy, even if they have significant symptoms. Early termination of the Women's Health Initiative randomized controlled trial 34 and subsequent media coverage raised public awareness of the potential risks of standard-dose systemic hormone therapy. Adverse effects, such as uterine bleeding, breast tenderness, nausea, abdominal bloating, and fluid retention, 35 may further hinder patient acceptance of systemic estrogen or estrogen plus progestogen therapy. Education regarding the risks and benefits of estrogen therapy, including the improved riskbenefit profiles of less-than-standard-dose systemic therapies 36 and the endometrial safety of low-dose local therapies, [27] [28] [29] can help facilitate acceptance among women for whom estrogen therapy is appropriate. It may be helpful to mention to a patient that the amount of estradiol administered locally (eg, by vaginal tablet or vaginal ring) in a low dose is much less than that administered in a standard oral dose. While a standard oral dose of estradiol is considered 1 mg/day, the vaginal tablet regimen (one 10 mcg tablet daily for 2 weeks followed by one tablet twice weekly thereafter 24 ) exposes a patient to about 1.14 mg estradiol (ie, roughly the same amount as the standard oral dose) over an entire year of treatment. For further comparison, patients using the ring are exposed to about 2.74 mg estradiol per year, while patients using the creams are generally exposed to more estrogen, depending on the regimen. Closely following these total doses, systemic absorption of estrogen remains lowest with the vaginal tablet, 37 followed by the ring 38 and creams. 39, 40 Barriers related to the use of local vaginal estrogen in particular might include its lack of effect on bone loss and vasomotor symptoms, the need for vaginal insertion, irregular treatment intervals, and concerns regarding the potential for improper dosing. Patients may also be apprehensive about potential discomforts associated with use of a vaginal medication (eg, leakage with creams). Additionally, patients may be uncertain regarding the uterine safety of local vaginal estrogen; therefore, HCPs should counsel women effectively regarding the safety data of various formulations. Counseling should also include advising women that use of the lowest effective dose of local vaginal estrogen is recommended to minimize systemic absorption and associated risks. 9 
Counseling intervention
The decision for a woman to use a hormone medication depends on many individualized factors. A patient's biological and psychological response to midlife and aging, tolerance for symptoms and side effects of the medication, and risk/benefit profile will influence both the HCP's recommendation for intervention and the woman's decision to implement the intervention. The Counseling and Behavioral Interventions Work Group of the United States Preventive Services Task Force recommends the "5 A's" construct as a clinical counseling strategy 41 : 
Conclusion
HCPs such as gynecologists, primary care physicians, nurses, and nurse practitioners can play an essential role in reducing the barriers associated with discussion and treatment of vaginal atrophy. A discussion of the pathophysiology of vaginal atrophy, treatment options (including risks and benefits of treatment), and overall sexual health is pertinent to preventive health care. Additionally, a brief review of the safety profile of local vaginal estrogen may help women make informed decisions regarding their treatment. Counseling intervention using the 5 A's can empower women to manage their vaginal symptoms effectively in the long-term, potentially improving patient quality of life.
